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INTRODUCTION 


This  report  presents  the  results  of  the  activities  of  the 
Railway  Track  Scale  Testing  Service  of  the  National  Bureau  of 
Standards,  for  the  fiscal  year  1936  (July  1,  1935  to  June  30, 

1936).  It  is  one  of  a series  of  reports  which  the  Bureau  is 
accustomed  to  issue  annually  to  bring  these  results  to  the 
attention  of  agencies  interested  in  the  accuracy  of  railway. track 
scales.  This  group  includes  the  railroads  of  the  United  States, 
weighing  and  inspection  bureaus,  various  railroad  and  industrial 
associations,  industrial  organizations  using  railway  track  scales 
in  their  transactions,  State  and  local  officials  engaged  in  the 
enforcement  of  weights  and  measures  laws,  and  others. 

In  former  reports  of  this  series  the  nature,  purposes,  and 
development  of  this  service,  and  the  activities  undertaken  to 
accomplish  the  desired  results,  have  from  time  to  time  been  dis- 
cussed in  considerable  detail.  The  fundamental  objects  may  be 
stated  to  be  the  maintenance  and  dissemination  of  a uniform  stand- 
ard for  scales  used  in  weighing  commodities  in  carload  lots,  and 
the  improvement  of  the  accuracy  of  these  weighing  facilities  and 
of  their  use.  To  this  end  various  steps  are  taken  which  may  be 
grouped  under  four  general  heads: 

(a)  Calibration  of  master  track  scales. 

Master  track  scales  are  those  employed  in  the  standardiza- 
tion of  railway  track  scale  test  weight  cars  which,  in  turn,  are 
utilized  by  railroads,  industries,  and  testing  agencies,  as 
standard  test  weights  in  the  test  and  adjustment  of  railway  track 
scales.  Nineteen  of  these  scales,  owned  by  railroads  and  govern- 
mental agencies,  are  located  in  various  parts  of  the  United 
States.  The  National  Bureau  of  Standards  operates  three  railway 
track  scale  testing  equipments,  two  of  which  are  available  for 
master  scale  tests.  These  equipments  travel  on  itineraries  laid 
out  in  advance  in  accordance  with  the  terms  of  an  agreement 
entered  into  with  the  Association  of  American  Railroads.  The 
itineraries  must  be  so  planned  that  one  of  the  equipments  will 
visit  each  of  the  master  track  scales  at  approximately  yearly 
intervals.  Thus  each  of  the  nineteen  master  scales  is  calibrated 
annually  by  the  Bureau. 

(b)  Standardization  and  weighing  of  railway  track  scale 

test  weight  cars. 

The  National  Bureau  of  Standards  operates  a master  track 
scale  located  at  its  Master  Scale  Depot  at  Clearing,  Illinois. 

This  scale  serves  as  the  Federal  standard  for  heavy  weights  and 
weighing.  It  is  used  in  the  standardization  of  railway  track 
scale  test  weight  cars  and  other  heavy  weights,  which  are  sub- 
mitted for  this  purpose  by  railroads,  industries,  and  governmental 
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agencies.  Test  cars  are  also  weighed  in  the  field  in  connection 
with  the  tests  of  railway  track  scales. 

(c)  Testing  of  railway  track  scales. 

The  itineraries  upon  which  the  Bureau  track  scale  testing 
equipments  travel  are  so  prepared  that  from  time  to  time  the 
equipments  travel  on  the  lines  of  all  the  important  railroads  of 
the  country,  and  so  that  movements  on  recent  itineraries  will  not 
he  duplicated.  The  equipments  test  railway  track  scales  owned 
by  railroads,  industries,  and  governmental  agencies  encountered 
on  their  routes,  with  the  result  that  each  year  representative 
information  is  gained  as  to  the  general  accuracy  of  railway 
track  scales  in  commercial  use  in  all  sections  of  the  country. 

(d)  Performance  of  related  work. 

The  activities  described,  above  are  supplemented  by  research, 
special  testing,  prepare ion  of  specifications,  and  related  work 
according  to  the  needs  ar .sing  and  the  personnel  available  to 
unde r t ak e such  p r o j e c t s „ 

RESUME  CF  TESTIUG  ACTIVITIES 

Fourteen  calibrations  were  made  by  the  Bureau  on  13  railway 
master  track  scales  during  the  year*  Sixty-three  railway  track 
scale  test  weight  cars  were  standardized  on  the  Bureau  master 
track  scale  located  at  Clearing,  111.  Thirty-two  test  weight 
cars  were  weighed  in  the  field.  Twelve  hundred  and  thirty-seven 
railway  track  series  were  tested  by  the  three  Bureau  track  scale 
testing  equipment- se  Fifty-three  and  four-tenths  percent  of  these 
scales  were  owned  by  re i breeds,  the  remaining  46, 6 percent  being 
classed  as  industry -owned  scales*  The  scaB.es  rested  were  located 
on  the  lines  of  Ip  9 railroads,  a number  considerably  larger  than 
the  number  heretofore  visited  in  any  one  year.  This  increase 
results  from  the  attention  new  being  given  to  the  testing  of 
scales  on  short  lines  and  of  scales  not  heretofore  tested  by 
the  Bureau,  Tests  were  made  in  g2  States,  The  distribution  of 
scales  by  railroads  and  throughout  the  country  as  a , whole  is  con- 
sidered to  be  entirely  satisfactory. 

The  routes  travelled  by  the  three  testing  equipments  are 
designated  by  broken  lines,  and  the  points  at  which  are  located 
master  scales  by  circles,  on  the  map  shown  on  the  following  page. 
Also  shown  are  the  boundaries  of  tne  districts  into  which  the 
country  is  divided  for  the  purpose  of  summarizing  and  analyzing 
the  statistical  data.  The  districts  are  denominated  the  Eastern, 
Southern,  and  Western.  'The  boundaries  are  those  adopted  by  the 
Interstate  Commerce  Commission  in  its  publication  "Reports  on 
the  Statistics  of  Railways  in  the  United  States".  The  assignment 
to  these  districts  made  by  the  commission,  with  respect  to  cer- 
tain of  the  carriers,  the  lines  of  which  lie  in  two  or  more  dis- 
tricts, has  also  been  followed. 
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MASTER  TRACK  SCALE  CALIBRATIONS 

It  is  the  intent  of  the  Bureau  to  test  each  of  the  master 
track  scales  in  the  country  — nineteen  in  all  — approximately 
once  in  each  twelve  months.  Ordinarily  in  the  past  it  has  been 
found  possible  to  do  this.  However,  in  the  last  few  years,  due 
to  the  exigencies  of  preparing  efficient  itineraries,  the  average 
intervals  between  tests  have  been  somewhat  longer  than  twelve 
months.  It  has  recently  been  the  Bureau  policy  so  to  route  its 
equipments  and  to  conduct  its  testing  work,  that  scales  not  here- 
tofore tested,  or  net  recently  tested,  would  be  visited  and  the 
service  extended  to  the  maximum  practicable  number  of  railroads. 
When  travelling  on  these  itineraries  it  has  further  been  the 
Bureau  policy  to  test  all  possible  scales  on  the  tracks  traversed 
in  order  to  effect  economies  by  making  it  unnecessary  on  the  part 
of  the  roads  to  duplicate  these  movements  with  their  OY/n  testing 
equipments.  While  this  method  of  jjrocedure  is  believed  to  be 
desirable,  it  has  resulted  in  slov/ing  up  the  progress  of  our 
equipments,  and  thus  in  lengthening  the  periods  necessary  for  the 
completion  of  the  itineraries.  Without  sacrificing  the  objectives 
mentioned  above,  the  Bureau  is  now  endeavoring  to  shorten  the 
itineraries  of  the  equipments  so  that  the  intervals  of  time 
elapsing  between  calibrations  of  a master  scale  can  be  reduced. 

It  is  hoped  that  in  the  near  future  reasonable  progress  toward 
this  end  may  be  made.  In  the  meantime,  it  may  be  said  that  the 
condition  of  the  master  scales  is  entirely  satisfactory  and  it  is 
clearly  demonstrated  that  no  ill  effects  nave  resulted  from  the 
failure  regularly  to  test  at  twelve-month  intervals. 

All  of  the  master  scales  not  calibrated  during  the  fiscal 
year  are  included  on  current  itineraries  of  the  equipments  and 
consequently  they  will  be  reached  and  calibrated  early  in  the 
coming  fiscal  year. 

The  calibration  of  a master  scale  as  conducted  by  the  Bureau 
usually  comprises  three  separate  steps: 

(1)  A preliminary  maintenance  test  with  loads  of  40.000, 

60.000,  and  60,0G0  pounds,  applied  at  the  several  designated 
positions  on  the  scale  platform.  This  test  is  made  on  the  scale 
in  the  condition  in  which  it  is  encountered,  and  determines  the 
manner  in  which  it  has  maintained  its  accuracy  since  the  last 
preceding  calibration  and  its  condition  during  recent  use.  The 
measure  of  satisfactory  performance  is  that  the  scale  shall  be 
within  the  "maintenance"  tolerance  specified  for  this  test. 

This  tolerance  is  expressed  in  pounds  and  amounts  to  approximate- 
ly two  one -hundredths  of  one  percent  (0,02%)  of  the  load  applied; 
for  instance,  the  maintenance  tolerance  on  E0, 000-pound  load  is 
12,  0 pounds. 

(2)  An  adjustment  test  with  loads  of  10,000,  40,000,  50,000, 

60.000, '  70,000,  and  60,000  pounds,  applied  at  the  designated 
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posit  ions.  This  test  is  made  after  the  completion  of  any  modi- 
fications or  adjustments  found  necessary  or  advisable.  The 
results  of  this  test  express  the  condition  of  the  scale  as  it 
is  left  to  perform  irs  standardizing  operations  during  the 
following  year.  The  measure  of  satisfactory  performance  on 
this  te3t  is  that  the  scale  shall  comply  with  the  "adjustment" 
tolerance  specified.  This  tolerance  is  one -half  the  maintenance 
tolerance  and  amounts  to  approximately  one  one -hundredth  of  one 
percent  (0,01$)  of  the  applied  load.  When  the  performance  of  a 
scale  on  the  maintenance  test  is  within  the  allowable  adjustment 
tolerance  end  no  repairs,  modifications,  or  adjustments  are  in- 
dicated, then  the  maintenance  test  is  incorporated  in  and  becomes 
a part  of  the  adjustment  test, 

(3)  A test  of  the  counterpoise  weights  which  are  used  in 
determining  weights  on  the  master  scale.  This  test  is  made  by 
calibrating  these  weights  against  a set  of  accurate  standards  on 
a special  precision  balance  carried  on  the  equipment. 

As  mentioned  heretofore,  l4  master  scales  were  calibrated 
during  the  year.  All  of  these  were  found  to  be  within  the  main- 
tenance tolerance;  eleven  were  found  on  first  inspection  to  be 
within  the  adjustment  tolerance.  The  three  scales  found  within 
the  maintenance  tolerance  but  not  within  the  adjustment  tolerance 
as  the  scale  was  encountered,  were  adjusted.  It  was  also  found 
advisable  to  make  adjustments  of  four  additional  scales  to  im- 
prove their  weighing  performance  somewhat.  Modifications  were 
made  on  three  scales,  these  including  two  of  those  which  were 
not  found  with  the  adjustment  tolerance.  All  the  scales  as  left, 
were  weighing  well  within  the  adjustment  tolerance, 

RAILWAY  TRACK  SCALE  TESTS 

It  may  be  that  some  readers  of  this  report  will  not  be 
thoroughly  familiar  with  the  methods  employed  by  the  Bureau  in 
the  test  of  a railway  track  scale.  For  their  information  there 
may  be  quoted  from  last  yea.r's  report  a brief  outline  of  the 
method  of  inspection,  test,  and  reporting  employed,  and  a state- 
ment of  the  tolerances  applied. 

"The  test  consists  essentially  in  determining  the  indications 
of  the  scale  when  standard  test  loads  are  placed  at  certain  spec- 
ified positions  on  the  scale  rails.  The  loads  utilized  are 
4-0,000  pounds  and  $0,000  pounds.  Repeat  observations  are  made 
for  each  position.  In  the  case  of  one  equipment  an  added  test 
is  conducted  with  a distributed  load  of  120,000  pounds.  The  sen- 
sitiveness of  the  see, Is  and  the  performance  with  respect  to  the 
zero  balance  condition  are  also  determined, 

w Following  the  test  a thorough  inspection  of  the  scale  parts 
is  made.  When  it  is  found  that  the  character  of  error  and  the 
condition  of  the  scale  carts  justify  an  adjustment,  this  may  be 
made  to  improve  the  weighing  accuracy. 


i 


' 
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11  In  the  case  of  each  test  an  individual  report  is  issued 
to  the  owner  of  the  scale.  This  report  states  the  accuracy  of 
the  scale,  and  in  the  case  of  scsd.es  not  performing  within 
tolerance,  gives  the  detailed  results  of  all  observat ions„  The 
report  also  includes  the  results  of  the  inspection,  detailing 
any  faulty  conditions  found,  and,  when  indicated,  making  recom- 
mendations in  relation  to  repair  and  to  maintenance  measures. 

"Railway  track  scales  are  considered  to  be  correct  or 
incorrect  according  to  the  requirements  of  the  tolerance  adopted 
by  the  Bureau.  Substantially  it  is  required  that  the  maximum 
indicated  percentage  error  of  weighing,  computed  in  accordance 
with  methods  detailed  on  the  reverse  of  the  report  forms  issued, 
shall  not  exceed  two-tenths  of  one  percent  (O.2O/0)  in  the  case 
of  all  scales  except  those  used  in  grain-weighing  service,  and 
one-tenth  of  one  percent  (0.10^)  for  scales  in  this  special 
class.  por  -the  statistical  purposes  served  by  table  1 of  this 
report,  each  scale  is  listed  as  "within  tolerance"  or  "not 
within  tolerance"  on  the  basis  of  the  tolerance  of  two-tenths  of 
one  percent  whether  or  not  the  scale  is  in  grain-weighing  ser- 
vice. In  a subsequent  section  of  the  report  the  accuracy  of 
grain  scales  is  analyzed  on  the  basis  of  the  tolerance  of  one- 
tenth  of  one  percent." 

In  table  1 which  follows  are  summarized  the  railway  track 
scale  test  data  for  fiscal  year  1936.  Number  of  scales  tested, 
percentage  within  tolerance,  and  mean  numerical  errors  — percent 
of  applied  load  — are  given.  For  the  purposes  of  this  summary 
scales  are  divided  into  two  classes:  (l)  "Railroad",  denoting 
those  owned  by  common  carriers  and  used  for  the  purpose  of 
determining  freight  charges,  and  (2)  "Industry",  denoting  those 
owned  by  industries  and  used  largely  for  establishing  or  verify- 
ing weights  for  the  purchase  and  sale  of  materials;  often  the 
weights  so  determined  may  be  accepted  by  the  railroads  as  the 
basis  of  freight  charges.  The  industry  class  includes  a few 
scales  owned  by  the  Federal,  State,  and  local  governments.  The 
data  are  shown  for  each  district  of  the  country,  as  defined 
heretofore,  and  for  the  country  as  a whole. 
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TABLE  1,  SUMMARY  OF  RAILWAY  TRACK  SCALE  TEST  DATA 


FISCAL  YEAR  1936 


District 
and  scale 

Number 

of 

Within 

tolerance 

Not 

within 
t olerance 

Mean 

numerical 
error  — 

owner  ship 

scales 

tested 

Num- 

ber 

Per- 

cent 

Num- 

ber 

Per- 

cent 

percent  of 
applied  load 

EASTERLY 

Railroad 

163 

115 

70o  6 

48 

29.4 

03  21 

Industry 

176 

123 

69, 9 

53  _ 

30. 1 

0,25 

Totals 

339 

238 

_Z0._2_  _ 

101 

29  0 8 

0.  23 

SOUTHERN 

Railroad 

237 

l66 

70.  0 

71 

30.0 

o.  26 

Industry 

174- 

100 

57.  5 

74 

42.5 

o.3i 

Totals 

4-11 

2 60 

64,  7 

.iin_ 

35,3  _ 

0.  28 

WESTERN 

Railroad 

261 

235 

90.0 

26 

10.0 

0.12 

Industry 

226 

165 

73.0 

6l 

27.0 

0„  231 

Tot  8.1s 

487 

4co 

82.1 

_ 87 

17.9 

0.171 

ALL  DISTRICTS 

Railroad 

66l 

516 

78o  1 

145 

21.9 

0.19 

Industry 

576 

388 

6.1*4 

188 

32.6 

n 

0.26 

GRAND  TOTALS 

1237 

904 

73.1 

333 

26.9 

C.221 

1933  Totals 

1240 

9 63 

JZ2,  Z_ 

_ 277 

22.3 

j 

1 — 1 

1 — ! 
.1 

° 

| 

1 

I 

1 

1 Excluding  one  scale  having  abnormal  error. 
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Discussion  of  Test  Results,  Of  the  1237  scales  tested  during 
the  fiscal  year,  904  or  73.1  percent  were  within  tolerance  while 
the  remaining  333  or  2b. 9 percent  were  not  within  tolerance.  The 
percentages  found  accurate  were  724 1 percent  for  the  railroad- 
owned  group  and  67.4  percent  for  the  industry-owned  group.  I11 
the  fiscal  year  preceding  the  one  now  being  reported,  77.7  percent 
of  all  scales  were  found  accurate;  for  railroad-owned  and  for 
industry-owned  scales  the  figures  were  80.6  percent  and  74.0  per- 
cent, respectively.  Thus  the  general  figure  for  percentage  of 
scales  found  accurate  has  fallen  4.6  percent;  in  the  case  of 
railroad-owned  scales  and  of  industry-owned  scales  the  decreases 
are  2.5  percent  end  6,6  percent,  respectively.  Thus  while  both 
groups  of  scales  have  contributed  to  the  decrease,  the  railroad- 
owned  more  nearly  maintain  last  year’s  percentage  than  do  the 
industry-owned.  (The  effect  on  the  percentages  for  industry- 
owned  scales,  of  the  large  number  of  scales  tested  at  coal  mines 
during  the  year,  will  be  discussed  later  in  this  report. ) 

Turning  to  the  figures  for  the  individual  districts  it  is 
found  that  the  Western  District  still  leads  in  percentage,  of 
scales  tested  found  within  tolerance,  the  figure  being  82.1 
percent,  as  compared  with  70.2  percent  in  the  Eastern  District 
and  64,7  percent  in  the  Southern  District.  The  West  also  leads 
in  each  ownership  group,  with  percentage  figures  of  90. 0 for 
railroad-owned  scales  and  73»0  for  industry-owned  scales.  Com- 
paring the  figures  for  the  West  with  the  corresponding  figures 
for  the  preceding  year, it;  is  disclosed  that  the  figure  for  all 
scales  has  suffered  a considerable  decline  from  86.2  percent  to 

82.1  percent.  This  is  almost  wholly  attributable  to  the  figures 
for  industry -owned  scales,  since  the  figures  for  railroad-owned 
scales  in  the  two  fiscal  years  under  discussion  are  practically 
identical,  90.3  in  1935  and  90.0  in  193 6.  On  the  contrary, 
industry-owned,  scales  show  a.  very  sharp  decrease  in  the  percentage 
found  accurate,  8.1  percent,  from  81,1  percent  to  73*0  oereent. 

In  the  Eastern  District  the  percentage  of  scales  found  with- 
in tolerance  is  70.2  percent.  The  figures  for  railroad-owned 
scales  and  for  industry-owned  scales  are  approximately  the  same, 
70.6  and  69.9?  respectively.  The  corresponding  figures  for  last 
year  indicate  that  there  has  been  but  little  change  in  conditions. 
Thus  the  figure  for  railroad-owned  scales  is  down  only  1.8  percent 
from  72.4  percent  and  the  figure  for  industry-owned  scales  is  up 

1.1  percent  from  68.8  percent. 

I11  the  Southern  District  the  percentage  of  scales  found  with- 
in tolerance  is  64.7  percent;  for  railroad-owned  scales  the  figure 
is  70.0,  for  industry-owned  scales,  57®  5-  A very  considerable 
decline  (5<»8  percent)  is  noted  from  last  year  when  the  percentage 
of  scales  found  accurate  was  70.5  percent.  The  decline  in  the 
percentage  of  rail road -owned  scales  is  3.3  percent.  In  the  case 
of  industry-owned  scales  a more  serious  decline  is  noted,  8.8 
percent. 
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A measure  of  the  accuracy  being  maintained  by  railway  track 
scales  is  furnished  by  the  figure,  11  Me  an  numerical  error  — per- 
cent of  applied  load".  The  mean  error  on  all  scales  tested  is 
computed  to  be  0.22  percent;  the  figure  for  railroad-owned 
scales  is  0,19  percent,  and  for  industry-owned  scales,  0,26  per- 
cent, The  general  figure  shows  a significant  increase  over  last 
year  of  0,03  percent,  from  0,19  percent  to  0.22  percent.  As  in 
the  preceding  analysis  the  change  is  largely  attributable  to  the 
industry-owned  group,  for  while  railroad-owned  scales  show  an 
increase  in  mean  error  of  only  0,01  percent,  the  increase  in  the 
case  of  industry -owned  scales  is  0.06  percent.  (As  has  been  noted 
in  the  discussion  of  percentages  of  industry-owned  scales  found 
accurate,  an  analysis  of  the  condition  of  scales  installed  at 
coal  mines,  given  hereafrer,  may  tend  to  explain,  in  part,  some 
of  the  changes  noted  herein. ) 

The  districts  rank  in  the  same  order  as  is  fixed  by  the  per- 
centages of  scales  found  within  tolerance.  The  mean  numerical 
errors  of  scales  in  the  Western  District  are,  0,17  percent  for 
all  scales,  0.12  -oercent  for  railroad-owned,  and  0. 23  percent  for 
industry-owned,  scales.  The  corresponding  figures  for  the  fiscal 
year  1939  are,  0.15,  0,11,  and  0.20.  Moderate  increases  in  all 
figures  are  thus  noted  in  this  district. 

The  mean  numerical  errors  of  scales  in  the  Eastern  District 
are,  0.23  percent  for  all  scales,  0.21  percent  for  railroad-owned, 
and  0. 25  percent  for  industry-owned,  scales.  The  corresponding 
figures  for  last  year  are,  0.23,  0.25,  and  0.22.  The  general 
percentage  is  unchanged;  railroad-owned  scales  have  a smaller 
mean  error  than  last  year  while  tne  reverse  is  true  of  industry- 
owned  scales. 


The  mean  numerical  errors  in  the  Southern  District  are,  0.26 
percent  for  all,  0.26  percent  for  railroad-owned,  and  0.3!  percent 
for  industry-owned,  scales.  The  corresponding  figures  for  last 
year  are,  0.20,  0o 19 , and  0,20.  The  decrease  in  accuracy  in  this 
district  in  the  case  of  each  of  the  three  categories  is  very  con- 
siderable, amounting,  respectively,  to  0.08  percent,  0,07  percent, 
end  C. 11  percent. 

The  Bureau  tested  during  the  year  five  or  more  railroad- 
owned  railway  track  scales  on  the  lines  of  44-  railroads.  The 
number  of  tests  made  on  these  roads  was  532  or  80,5  percent  of 
the  66l  total  tests  of  these  scales.  Four  hundred  and  twenty- 
eight  of  these  scales,  or  80c 5 percent,  were  found  to  be  within 
tolerance.  Of  the  remaining  129  scales  tested  for  those  railroads 
upon  which  fewer  than  5 scales  were  tested,  88  scales,  or  66.2 
percent,  were  found  to  be  within  tolerance. 

In  the  case  of  each  of  17  of  the  44  railroads  mentioned 
above,  100  percent  of  the  scales  tested  were  found  to  be  within 
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tolerance.  In  the  case  of  3O  of  these  roads  SO  percent  or  more 
of  the  scales  tested  were  accurate. 

In  the  case  of  2 of  the  railroads  under  discussion  every 
scale  tested  was  found  to  be  within  one-half  the  tolerance 
allowed;  in  the  case  of  o roads  75  percent  or  more,  and  in  the 
case  of  26  roads  at  least  50  percent  of  the  scales  tested,  were 
in  this  category. 

The  scales  on  15  of  these  roads  were  found  to  have  a mean 
percentage  error  of  0*10  percent  or  less.  The  scales  on  3b 
roads  had  a mean  percentage  error  of  0*20  percent  or  less.  The 
mean  percentage  error  on  the  remaining  0 roads  was  from  0.24 
percent  to  0*9$  percent. 

TEST  DATA  SUBDIVIDED  BY  CLASSES  OF  RAILWAYS 

The  national  Bureau  of  Standards  made  tests  during  the  year 
on  I39  railways*  The  number  of  roads  of  various  classes  upon 
which  tests  were  made  and  the  accuracy  of  the  scales  tested  uoon 
roads  of  the  several  classes  are  shown  in  table  2,  which  follows. 
In  the  classification  of  the  railroads  and  the  assignment  of  the 
various  roads  to  these  classes,  the  information  furnished  by  the 
Interstate  Commerce  Commission  in  its  publication  "Statistics  of 
Railways  in  the  United  States,  1934",  has  been  utilised. 


TABLE  2.  TEST  DATA  SUBDIVIDED  BY  RAILROADS 


OF  VARIOUS  CLASSES 


Classification 
of  railways 

Number 

of 

railways 

Number 

of 

scales 

tested 

Within 
t olerance 
Nurn-  Per- 
ber  cent 

Not 

within 
t olerance 
Num-  Per- 
ber  cent 

Mean  nu- 
merical 
error  — 
percent  of 
applied 
load 

CLASS  I - 
EXCEPT  S.&  T. 

7S 

5SS 

470 

79.9 

llg 

20.  1 

0.  IS 

CLASSES  II  & III 
EXCEPT  S.&  T. 

32 

3S 

21 

55.3 

17 

44.7 

O.36 

SWITCHING  AND 
TERMINAL 

23 

27 

20 

?wi 

•7 

1 

25.9 

C.l6 

NOT  CLASSIFIED 

6 

g 

62,5 

“7 

9 

37.5 

0.33 

139  661  516  ?o. 1 145  21.9  0.19 


TOTALS 
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It  will  be  noted,  that  scales  on  Class  II  and.  Class  III 
railroads  are  considerably  less  accurate  than  scales  on  Class 
I lines  and  on  switching  and  terminal  roads,  A somewhat  greater 
number  of  scales  were  tested  on  roads  of  the  former  classes  than 
is  usually  the  case.  The  condition  of  these  scales  tends  to 
lower  the  general  percentage  of  scales  found  accurate  and  to 
increase  the  size  of  the  mean  percentage  error.  The  extent 
to  which  the  figures  are  affected  in  comparison  with  preceding 
years  can  not  accurately  be  gauged  since  the  former  figures  have 
not  been  broken  down  by  classes  of  railroads.  However  the  num- 
ber of  scales  tested  on  roads  of  Classes  II  and  III,  3$,  is  still 
not  large  nor  does  it  represent  an  important  percentage  of  the 
total  number  of  railroad-owned  scales  tested  (b0 7 percent). 
Moreover,  the  figures  for  each  year  regularly  include  some 
scales  on  such  roads.  Therefore  it  is  to  be  concluded  that 
the  inclusion  of  these  scales  does  not  have  any  pronounced 
effect  on  the  general  figures, 

SCALES  AT  COAL  MINES 

In  preparing  itineraries  for  the  testing  equipments  for 
the  present  fiscal  year  a number  of  coal  mining  regions  were 
included  in  the  routings  and  a.  special  effort  was  made  to  test 
as  many  scales  installed  at  mines,  for  the  weighing  of  coal, 
as  was  practicable.  This  was  done  since  it  was  believed  that 
scales  of  this  class  throughout  the  United  States  were  in 
particular  need  of  attention.  As  a result,  136  of  the  total  of 
576  industry-owned  scales  tested,  or  some  24-  percent,  were  lo- 
cated at  coal  mine So  In  view  of  the  importance  of  these  scales 
and  the  general  interest  existing  as  to  their  accuracy,  t'oble  3, 
which  will  follow,  has  been  prepared  to  present  these  data. 

Table  3 has  also  been  so  arranged  as  to  present  some  addi- 
tional facts  which  may  be  of  interest  to  the  reader.  In  view 
of  the  large  number  of  scales  at  coal  mines  which  were  tested, 
it  is  clear  that  if  the  condition  of  this  class  of  scales 
differs  materially  from  the  average  industry-owned  scale,  then 
the  inclusion  of  these  scales  will  have  a pronounced  effect 
upon  the  general  averages  of  industry-owned  scales.  Moreover 
since  the  number  of  tests  made  in  the  fiscal  year  1935  on  scales 
located  at  coal  mines  was  too  small  to  have  any  pronounced 
effect  on  the  general  averages  for  that  year,  then  the  figures 
for  the  two  fiscal  years  in  question  will  not  be  entirely 
comparable.  To  facilitate  comparisons,  figures  for  all  industry- 
owned  scales,  and  for  industry-owned  excluding  scales  at  000,1 
mines,  are  also  shown. 
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TABLE  3.  SUMMARY  OF  TEST  DATA  ON  RAILWAY  T.RACK  SCALES 


AT  COAL  MINES  - FISCAL  YEAR  1936 


District;  and 
character  of 

Number 

of 

Within 
t olerance 

Not 

within 
t olerance 

Mean 

numerical 
error  — 

scales 

scales 

tested 

Num- 

ber 

- Per- 
cent 

Num- 

ber 

Per- 

cent 

percent  of 
amp lied  load 

EASTERN 

Coal  mine 

22 

16 

_ 72,_L_ 

6 

21.3 

0,  21 

All  industry 

176 

123 

69.9 

53 

3o.i 

0.25 

Industry  exclud- 
ing' coal  mine 

107 

. 

47 

30,9 

0.  2K 

SOUTHERN 

Coal  mine 

39 

17 

43.6 

22 

56,4 

o,4o 

All  industry 

171!- 

100 

57.5 

74 

42.5 

0.3l 

Industry  exclud- 
ing coal  mine 

_,l.3i  . 

S3 

6l  0 5 

33. J5  _ 

0.29 

WESTERN 

Coal  mine 

75 

44 

-5.4.J 

3i 

4i.3 

0.331 

All  industry 

226 

165 

73.0 

61 

27.0 

0.231 

Industry  exclud- 
ing coal  mine 

151 

121 

30, 1 

3o 

0.13- 

ALL  DISTRICTS 

Coal  mine 

136 

..  Z7_ 

„Z6,6 

59 

43 . 4 

K\ 

e 

O 

All  industry 

576 

363 

57.4 

133 

32,  6 

0.2b1 

Industry  exclud- 
ing coal  mine 

44o 

3ll 

70,7 

129 

29.3 

0.  24  • 

1 Excluding  one  ; 

scale 

having 

abnormal 

error, 
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Discussion  of  Data.  While  it  is  believed  that  the  table  is 
sufficiently  detailed  to  present  a rather  complete  picture,  the 
results  may  be  discussed  briefly  for  the  benefit  of  the  reader 
who  is  particularly  interested  in  this  class  of  scales. 

In  all  districts  the  percentage  of  coal  mine  scales  found 
within  tolerance  is  56,6  percent.  This  figure  is  to  be  compared 
with  the  figure  of  67,4  percent  for  all  industry-owned  scales. 
Similarly  the  mean  percentage  error  on  scales  at  coal  mines  is 
O.33  percent,  while  the  mean  error  on  all  industry -owned  scales 
is  0. 2o  percent . 

The  most  important  fact  brought  out  by  the  table  is  that  the 
general  condition  of  scales  at  coal  mines  is  highly  unsatisfac- 
tory. As  a class  these  scales  are  much  more  seriously  inaccurate 
than  the  average  scale  of  the  group  to  which  they  belong  and  they 
are  urgently  in  need  of  remedial  measures. 

A further  examination  of  the  table  discloses  that  figures 
fcr  coal  mine  scales  have  a very  considerable  effect  on  the 
general  averages  computed  for  industry-owned  scales.  This  is 
the  case  throughout  the  country  as  a whole,  where,  as  has  been 
noted,  about  one-quarter  of  the  industry-owned  scales  tested  were 
located  at  coal  mines,  and  in  the  Western  and  Southern  Districts 
where  one-third  and  more  than  one-fifth  respectively,  of  the 
industry-owned  scales  tested  were  in  this  category.  In  the 
Eastern  District  not  only  was  the  number  of  coal  mine  scales 
smaller,  but  also  the  condition  of  these  was  found  not  greatly 
different  from  that  of  uhe  average  industry-owned  scale.  It 
results  that  the  general  averages  for  this  district  are  but 
little  changed  by  the  inclusion  of  scales  of  this  group. 

The  analysis  given  earlier  in  this  report  has  demonstrated 
that  the  figures  for  the  present  year  in  respect  to  accuracy  of 
industry-owned  scales  are  considerably  less  satisfactory  than 
the  corresponding  figures  for  the  fiscal  year  1975«  The  figures 
in  table  2 indicate  that  one -1ml f of  the  decline  in  the  percent- 
age of  industry -owned  scales  found  within  tolerance  is  attribut- 
able to  the  condition  of  scales  at  coal  mines.  Again,  it  may  be 
noted  that  that  group  of  scales  is  responsible  for  one-third  of 
the  increase  in  the  mean  error  of  all. 

In  the  Western  District  the  results  are  still  more  striking. 
Only  52, 7 percent  of  the  scales  at  coal  mines  are  found  to  be 
within  tolerance,  with  a mean  error  of  O.33  percent.  When  these 
scales  are  excluded  from  the  industry-owned  group,  the  figures 
for  the  remaining  industry-owned  scales  become  20,1  percent  and 
0.12  percent.  The  general  decline  noted  hereinbefore,  of  2.1  per- 
cent from  the  figure  for  the  fiscal  year  1935?  in  percentage  of 
scales  found  accurate,  is  found  to  be  almost  entirely  attributable 
to  the  figures  for  coal  mine  sca.les.  When  these  are  excluded  the 
percentage  for  the  remaining  industry-owned  scales  is  only  1.0 
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percent  lower 
last  year.  S 
the  fiscal  ye 
scales  at  coa 
is  found  that 
is  actually  0 
owned  scales 


than  the  figure  for  inc 
imilarly  an  increase  in 
ar  1°35,  has  heen  noted 


in  this 


1 mines  are  excluded 
the  error  on  the  rer 


from  this  year 


in  the  preceding  fiscal  year. 


scales 

repo 

rted 

f 0.03 

over 

r ict . 

When 

s figures, 

it 

--owned 

seal 

es 

for  indust r 

y- 

In  the  Southern  District  almost  half  of  the  S.S  percent  de- 
cline in  the  percentage  of  scales  found  within  tolerance  is 
caused  by  the  condition  of  scales  at  coal  mines.  The  mean  error 
is  not  affected  so  greatly  however  since  the  mean  error  of  all 
industry-owned  scales,  0.S1  percent,  is  reduced  only  to  0.29 
percent,  when  the  errors  on  scales  at  coal  mines  are  excluded. 


It  is  to  be  concluded  that  the  decrease  in  accuracy  of 
industry-owned  scales  disclosed  in  this  report  is  due  to  a con- 
siderable extent  to  the  condition  of  the  scales  at  coal  mines 
which  were  tested  in  considerable  numbers. 


Before  dismissing  the  subject  of  scales  tested  at  coal 
mines  it  may  be  said  that  when  the  tests  made  by  each  of  the 
three  Bureau  testing  equipments  are  separately  considered,  it  is 
disclosed  that  Bureau  track  scale  testing  equipment  Bo.  3 made 
91  tests  on  scales  of  this  group,  this  number  being  two-thirds 
of  the  total  of  135  tests  made  by  all  three  of  the  equipments. 

The  preponderance  attributable  to  No.  3 is  due  to  the  fact  that 
in  preparing  the  itinerary  of  this  equipment  greater  freedom  can 
be  exercised  ti  an  when  itineraries  of  Nos.  1 and  2 are  being  laid 
out,  since  the  latter  must  be  routed  so  as  regularly  to  visit 
master  track  scales  assigned  to  them  for  calibration.  It  would 
be  virtually  impossible  to  arrange  such  a program  as  has  been 
conducted  this  year  in  testing  scales  at  coal  mines,  to  be 
carried  out  by  equipments  Nos.  1 and  2,  without  disrupting  the 
program  of  regular  tests  of  master  track  scales,  a course  which 
would  be  indefensible.  It  is  apparent,  then,  that  equipment  No. 

3 is  especially  effective  in  performing  work  of  the  character 
under  discussion. 

SCALDS  IN  GRAIN- WEIGHING  SERVICE 


In  the  preceding  tabulations  those  scales  which  are  used  in 
grain-weighing-  service  have  been  classified  as  within  tolerance 
or  not  within  tolerance  according  as  they  complied  or  did  not 
comply  with  the  usual  tolerance  applied  to  commercial  railway 
track  scales,  0.20  percent.  However,  this  class  of  scale  is 
subject  to  a special  tolerance  of  one-tenth  of  one  percent  (0.10 
percent),  this  being  recommended  for  such  scales  by  the  Inter- 
state Commerce  Commission  in  Docket  9OO9. 
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Ninety -one  scales  employed  in  grain -weighing  service  were 
tested  during  the  year.  When  the  special  tolerance  specified 
above  is  applied  to  this  group  it  is  found  that  46,  or  50c 5 per- 
cent, comply  with  this  tolerance,,  The  mean  error  — percent  of 
applied  load  — is  0„l6  percent.  Neither  of  these  figures  is 
nearly  as  satisfactory  as  last  year  when  the  condition  of  this 
class  of  scale  was  very  encouraging,  the  figure  for  percentage 
within  tolerance  having  reached  a new  high  of  72,1  percent,  and 
the  figure  for  mean  percentage  error  having  equaled  the  previous 
low  of  0,12  percent*  This  year  the  percentage  found  correct  has 
fallen  off  more  than  20.  percent  while  the  mean  percentage  error 
Las  increased  materially,,  It  now  seems  that  either  the  figures 
found  last  year,  — although  based  on  the  largest  number  of  grain 
scales  ever  tested  in  any  one  year  --  or  the  figures  for  the 
present  year  — also  based  cn  a number  heretofore  deemed  reason- 
ably adequate  — cannot  be  representative  of  general  conditions. 
The  percentage  found  accurate  this  year  is  lower  than  in  any  year 
since  the  fiscal  year  1970,  and  the  mean  error  is  slightly  higher 
than  the  average  of  the  last  seven  years  and  is  s.lso  higher, 
though  very  slightly  so,  than  in  any  year  since  1929,  when  this 
figure  was  separately  reported  for  the  first  time  since  1923. 

The  only  encouraging  fact  in  the  situation  is  that  the  mean  error 
on  this  group  of  scales  is  still  very  much  smaller  than  the  mean 
error  on  all  industry-owned  scales  — of  which  group  they  form 
a part  — which  is  0„ 26  percent,  and  than  the  mean  error  on  all 
industry-owned  scales  excluding  scales  at  coal  mines,  namely, 

C. 24  percent. 

Txie  distribution  of  the  scales  tested,  used  in  grain- 
weighing service,  was  reasonably  satisfactory,  39  scales,  or  21 
percent  of  the  total,  being  located  in  the  eastern  District,  17 
scales,  or  19  percent,  in  the  Southern  District,  and  55  scales, 
or  60  percent,  in  the  Western  District,  The  percentages  within 
tolerance  and  mean  percentage  errors  on  grain  scales  by  districts 
are  37  percent  and  0„ 20  percent  in  the  East,  71  percent  and  0o 13 
percent  in  the  South,  and  49  percent  and  C.15  percent  in  the  West, 
where  the  majority  of  the  tests  were  made, 

Cn  account  of  the  great  importance  of  the  trade  in  grain 
it  is  felt  that  a very  determined  effort  should  be  made  by  all 
interested  agencies  not  only  to  prevent  a further  decline  in 
accuracy  of  scales  used  in  weighing  this  commodity,  but  radically 
to  improve  conditions  now  existing. 

Table  4,  which  follows,  has  been  prepared  to  show  the  general 
accuracy  in  respect  to  this  class  of  scales  for  each  fiscal  year 
from  1923  to  date. 


Letter  Circular  432  — 1 6 


TABLE 

4.  SUMMARY  OF  TEST  DATA  ON  RAILWAY  TRACK  SCALDS  IN 

ORA IN -WEIGHING  SERVICE  1 

Number 

Within 

special 

Not 

within 

Mean  numeri- 

Fiscal 

of 

grain 

scale 

speci 

al  grain 

cal  error  — 

Year 

scales 

t ^ie ranee 

scale 

tolerance 

percent  of 

tested 

Number 

Percent 

Number 

Percent 

applied  load 

1923 

32 

2 

6.2 

3o 

93.3 

0.  40 

1924 

39 

31 

34.8 

53 

65.2 

(a ) 

1925 

32 

3^ 

41.5 

43 

58. 5 

(a) 

192b 

90 

37 

4i.  1 

53 

58.9 

(a) 

1927 

67 

26 

33.6 

4l 

61.2 

(a) 

1923 

54 

32 

59.2 

22 

40, 3 

(a) 

1929 

97 

54 

55.7 

43 

44.3 

0.15 

1930 

^7 

22 

46.3 

25 

53.2 

0.15 

1931 

97 

51 

52.  6 

46 

47.4 

0.12 

1932 

72 

46 

03. 9 

26 

36.1 

0.13 

1933 

53 

3^ 

53.  6 

24 

4ie  4 

0.13 

1934 

9 6 

55 

57.3 

4i 

42.  7 

0.15 

1935 

122 

33 

72.1 

34 

27.9 

0. 12 

1936 

91 

46 

50.5 

45 

49.5 

0. 16 

(a)  Values  of  the  mean  errors 
inclusive,  are  not  available. 


for  the  years  1924  to  1923, 
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CORRECTION  OF  SCALES  IN  FAULTY  CONDITION 

It  is  the  practice  of  the  Bureau  to  make  an  adjustment  on 
a scale  at  the  time  of  test  when  this  is  needed,  when  the  owner 
requests  the  service,  and  when  time  is  available  for  the  'work 
of  adjustment  and  the  subsequent  retest  that  is  then  required. 
Correction  of  minor  defects,  such  e.s  poor  alinement  of  parts, 
slight  binds,  and  other  faulty  conditions  may  be  made  under  thd 
same  circumstances  by  the  Bureau  or  by  reor esentat ives  of  the 
owner sc  The  Bureau  does  not  undertake  such  work  when  the 
general  condition  of  the  scale  is  not  such  as  to  justify  it, 
for  in  such  a ca.se  the  owner  of  a scale  needing  major  repairs 
might  be  tempted  to  postpone  these,  relying  upon  the  adjustment 
made  by  the  Bureau.  In  such  event, the  work  would  do  more  harm 
than  good.  However,  this  service  is  obviously  very  worth  while 
in  cases  where  slight  corrections  will  put  the  scale  in  proper 
mechanical  condition,  and  where  adjustment  will  reduce  the 
error  found  without  masking  faults  which  should  be  corrected. 

During  the  year  corrections  of  the  character  mentioned  were 
made  on  150  scales,  or  12„1  nercent  of  the  total  number  tested. 
The  mean  numerical  error  on  these  scales  as  encountered,  was 
0.2S  percent;  the  mean  error  on  the  scales  as  they  were  left 
had  been  reduced  to  0,09  percent.  Of  course,  the  figures 
tabulated  and  discussed  in  the  preceding  sections  of  this 
report  represent  percentages  of  accuracy  and  mean  errors  of 
the  scales  as  encountered,  and  thus  do  not  reflect  the  effects 
of  the  corrections  made  at  the  time  of  test. 

ANALYSIS  OF  ERRORS  OF  INCORRECT  SCALES 


The  usual  analysis  of  the  character  and  distribution  of 
errors  on  scales  found  not  within  tolerance,  is  made  in  table 

5. 
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TABLE  5.  ANALYSIS  OF  ERRORS  OF  INCORRECT  SCALES 

FISCAL  YEAR  1936 


Total 

Mean  nu- 

Errors 

in  exces 

s GD 

Errors 

in  d e fin iencv  (- ) 

District 
and  scale 
ownership 

number 
of  in- 
correct 
scales 

rner ical 
error — 
percent 
of 

applied 

load 

Number 

of 

scales 

Percent 
of  in- 
correct 
scales 

Mean 
error — 
percent 
of 

spiled 

1 oad 

Numb er 
of 

scales 

Percent 
of  in- 
correct 
scales 

Mean 
error — 
percent 
of 

applied 

load 

EASTERN 

Railroad 

42 

0.  46 

26 

54.2 

0.32 

22 

4p.  2 

O.56 

Industry 

53 

0.56 

_ 47 

50.9  . 

0.4i 

26 

49.1 

0.71 

Totals 

101 

0.  51 

_51 

52.5 

0.  40 

42 

47.5 

0.64 

SOUTHERN 

Railroad 

71 

0.  64 

29 

4o.  2 

O.56 

42 

59.2 

0.  69 

Industry 

74 

0o  57 

27 

36.  5 

0.43 

_ _ 

63.5 

0,  66 

Totals 

c.  6i 

56 

32.  6 

0.50 

29 

6l.4 

0.67 

WESTERN 

Railroad 

26 

0.35 

13 

50.0 

0.32 

13 

50.0 

0.39 

Industry 

6i 

0.  58 1 

32 

52.5 

0. 46 

. . 29 

47.5 

0. 711 

Totals 

27 

0.511 

4s 

51.7 

0.42 

42 

42.3 

0.  611 

ALL 

DISTRICTS 

Railroad 

145 

0.53 

62 

46.9 

c.45 

77 

53.1 

0. 60 

Industry 

122 

0.  57'*' 

26 

45.7 

0. 44 

102 

54.3 

0.691 

GRAND 

TOTALS 

333 

o,55i 

15.4  _ 

46.2 

0.44 

129 

53.  g_ 

0.  651 

1935 

Totals 

277 

0.501 

132 

..pm  . 

0.36 

139 

50.2 

0.  691 

Excluding  one  scale  having  abnormal  error. 


Letter  Circular  462  — 19 


The  mean  numerical  error  --  percent  of  applied  load  — on 
the  333  scales  found  to  be  not  within  tolerance  is  0.55  percent. 
The  scales  of  the  railroad-owned  group  and  of  the  industry-owned 
group  do  not  differ  materially  in  this  respect,  the  mean  errors 
being  0.53  percent  and  0.57  percent,  respectively.  All  of  these 
figures  are  slightly  greater  than  last  year  when  they  were,  0. 50 
percent  for  all,  and  for  each  group. 

The  errors  on  46.2  percent  of  all  scales  found  incorrect 
are  in  excess  (+ ) , while  the  remaining  53# S percent  of  the  scales 
have  errors  in  deficiency  (-).  Again  there  is  no  significant 
difference  between  the  railroad-owned  group  and  the  industry- 
owned  group. 

As  has  been  found  to  be  the  case  in  all  former  tabulations 
the  mean  percentage  error  in  excess,  0.44  percent,  is  materially 
smaller  than  the  mean  error  in  deficiency,  0. 65  percent. 

(In  the  computation  of  mean  errors  shewn  above  and  else- 
where in  this  report,  the  error  on  one  industry-owned  scale  in 
the  Western  District  has  been  omitted,  since  it  is  abnormal  and 
since  it  would  have  so  great  an  influence  on  the  average  for  the 
district  as  to  make  the  comparative  averages  somewhat  unrepre- 
sentative. The  error  thus  rejected  was  -9. 44  percent.  Errors 
of  similar  size  have  been  rejected  in  the  case  of  former  reports, 
also.  ) 

ERROR  FREQUENCY  DISTRIBUTION 

The  error  frequency  distribution  of  errors  on  railway  track 
scales  is  presented  in  table  6,  which  follows: 
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The  data  in  the  above  table  show  that  about  50  percent  of 
the  66l  railroad-owned  track  scales  tested  are  within  one-half 
the  tolerance,  a figure  practically  identical  with  that  found  last 
year.  The  Eastern  and  Southern  Districts  both  show  substantial 
gains  while  in  the  Western  District  the  percentage  has  dropped 
about  7 percent.  In  the  case  of  industry-owned  scales  only  about 
36  percent  are  in  this  category,  3 percent  less  than  last  year. 

The  Eastern  and  Southern  Districts  are  unchanged  in  this  respect, 
the  Western  District  again  showing  a loss,  15  percent  in  this 
instance* 

Turning  to  the  other  extreme  of  the  tabulation  it  is  found 
that  the  percentage  of  scales  having  exceptionally  large  errors  — 
more  than  0.5  percent  — has  not  varied  greatly  in  the  case  of 
railroad-owned  scales  (5.4  percent  in  1936,  4,3  percent  in  1935) » 
but  in  the  case  of  industry-owned  scales  the  figure  is  consider- 
ably larger  than  in  1935 > a rise  from  4.3  oercent  to  9,4  percent 
being  noted.  The  figure  for  rail road -owned  scales  has  decreased 
considerably  in  the  East,  has  doubled  in  the  South,  and  has  re- 
mained stationary  in  the  West.  In  this  last  mentioned  district 
no  railroad-owned  scale  was  found  to  have  an  error  of  as  much  as 
1.0  percent  in  either  year,  and  but  3 scales  in  1936,  and  4 
scales  in  1935  were  found  in  error  by  more  than  0,5  percent. 

In  the  case  of  the  industry-owned  group  the  percentage  of 
scales  having  large  errors  has  increased  somewhat  in  the  East  and 
West  (2,9  percent  and  2,3  percent,  respectively)  and  very  greatly 
in  the  south  (9,1  percent  from  3.5  percent  to  1206  percent). 
Doubtless  scales  at  coal  mines  have  a considerable  influence  on 
these  increases. 

The  above  figures  throw  light  on  the  general  increases  in 
mean  errors  of  scales  discussed  earlier  in  this  report. 

STANDARDIZATION  0E  RAILWAY  TRACK  SCALE  TEST  WEIGHT  CARS  ON 
BUREAU  MASTER  TRACK  SCALE 

The  results  of  all  standardizations  of  railway  track  scale 
test  weight  cars  on  the  master  track  scale  of  the  National  Bureau 
of  Standards,  are  shown  in  table  J,  Individual  cars  are  desig- 
nated by  letters.  When  the  letter  is  enclosed  in  a parenthesis 
( ) it  indicates  that  the  car  in  question  conforms  in  essential 
respects  with  recommended  specifications  for  test  weight  cars. 

An  error  in  the  column  headed  "Plus"  denotes  that  the  actual 
weight  of  the  car  in  question  exceeded  its  nominal  weight  value 
by  the  amount  shown;  an  error  in  the  column  headed  "Minus"  de- 
notes the  converse,  A special  symbol,  an  asterisk,*,  is  used  in 
connection  with  the  error  in  instances  where  information  was 
procured  to  the  effect  that  the  car  had  been  repaired  or  altered 
since  the  last  preceding  standardization  by  the  Bureau,  or  where 
there  was  evidence  that  this  was  the  case.  On  account  of  the 
difficulties  often  experienced  in  obtaining  the  desired  informa- 
tion, it  can  by  no  means  be  said  with  certainty  that  when  the 
symbol  is  omitted,  the  car  in  question  had  not  been  so  altered 
or  repaired.  The  absence  of  the  symbol  indicates  only  that  this 
was  not  ascertained  or  apparent. 
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TABLE  7.  STANDARDIZATIONS  OF  RAILWAY  TRACK  SCALE  TEST  WEIGHT 


CARS 

ON  NATIONAL  BUREAU  OF 

STANDARDS  MASTER  TRACK  SCALE, 

CLEARING 

, ILLINOIS  ■ 

— FISCAL  YEAR  1936 

Nominal 

period  since 

Designa- 

Report 

weight 

last  preceding 

Error  in  pounds 

t ion 

No. 

in 

st andardizat ion 

pounds 

in  months 

(Plus) 

(Minus ) 

(A) 

334- 

20,000 

2 

21* 

4i4 

4 

46* 

445 

7 

4* 

(B) 

365 

61,600 

5 

35* 

4-12 

4 

6 

433 

5 

5* 

(c) 

336 

30,000 

32 

5 

422 

7 

12* 

44?. 

4 

24 

(D) 

337 

20,000 

21 

5 

423 

7 

11* 

443 

4 

5 

(E) 

322 

20,000 

9 

6 

(F) 

339 

20,000 

2 

4* 

44q 

10 

13 

G 

390 

61 , 400 

3 

3* 

415 

3 

3 6 

426 

3 

9 

44i 

3 

4i 

(H) 

391 

20,000 

3 

2 

(I) 

392 

4o,ooo 

3 

1 

(J) 

393 

20,000 

6 

100* 

425 

6 

3* 

(K) 

394 

20 , 000 

34 

0 

412 

4 

7 

(L) 

395 

30,000 

3 

51 

4i9 

4 

0 

M 

396 

75,000 

3 

4* 

4i6 

3 

ll* 

422 

3 

2* 

444 

3 

62* 

N 

397 

439 

20, uCO 

5 

2 

19* 

32* 
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TABLE  7 (Continued) 


Designa- 

tion 

Report 

No, 

Nominal 

weight 

in 

pounds 

Period  since 

last  preceding 
st  andar di sat i on 
in  months 

Error 

(Plus) 

in  pound; 

(Minus 

0 

392 

20,000 

5 

30* 

446 

10 

147* 

P 

399 

20,000 

5 

27* 

(q) 

4oo 

20,000 

7 

3* 

432 

6 

4 

R 

4oi 

92,500 

6 

46 

434 

6 

465* 

(s) 

402 

23,120 

2 

335* 

(T) 

403 

20,000 

7 

b* 

437 

7 

2 

u 

4o4 

50 , 000 

11 

2 

V 

405 

60 , 600 

4 

25 

421 

3 

25 

436 

3 

19 

w 

VO 

0 

60,000 

12 

12* 

(x) 

407 

80,000 

12 

I3* 

Y 

408 

60,000 

6 

43 

(2) 

409 

40,000 

5 

4* 

43  G 

5 

7 

(AA) 

4l0 

0 

0 

0 

0 

5 

4* 

429 

5 

1* 

BB 

4li 

60 , 000 

11 

29* 

(DC) 

4i3 

20,00c 

13 

^4* 

(DD) 

43.7 

80,000 

6 

4 

436 

5 

699* 

EE 

420 

60 , 000 

8 

35 

435 

3 

28 

(FF) 

424 

20,000 

11 

ob* 

(GG) 

427 

80,000 

1st  test  - new 

437* 

(HH) 

4il 

80,300 

26 

12* 

34  cars 

65  standardizations 

24  2 

37 

heavy  zero  light 
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Discussion  of  gtande.rdizat  ion  .Result s.  Sixty -three  stand- 
ardizations were  made  on  3^  railway  track  scale  test  weight 
cars  during  the  year„  The  number  of  standardizations  exceeds 
by  8 and  the  number  of  cars  exceeds  by  4,  the  corresponding 
totals  for  the  fiscal  year  1935.  In  24  cases  the  cars  were 
found  to  be  heavy,  in  37  they  wexe  found  to  be  light,  while  in 
2 cases  they  were  without  appreciable  error. 

In  the  case  of  62  of  the  63  standardizations,  the  cars  had 
been  standardized  previously  by  the  Bureau  at  Clearing,  one  car 
being  new.  As  to  these  62  cars,  information  was  secured  or  there 
was  evidence  to  the  effect  that'lo  heavy  cars  and  18  light  cars 
had  been  subject  to  repairs  since  the  last  preceding  standardiza- 
tion. There  remain  8 heavy  cars,  IS  light  cars  and  2 correct 
cars,  which  are  not  known  to  have  been  intentionally  altered  in 
weight  since  the  next  previous  standardization  was  made. 

These  28  cars  were  found  to  have  an  average  numerical  error 
of  16  pounds.  The  S heavy  cars  had  an  average  error  of  11 
pounds;  the  IS  light  cars  had  an  average  error  of  20  pounds. 

Of  the  above  2S  cars,  17  essentially  complied  with  accepted 
specifications  for  test  weight  oars  while  the  remaining  11  did 
not.  On  the  17  cars  so  complying  4 cars  found  heavy  had  an 
average  error  of  4.5  pounds,  11  found  light  had  an  average  error 
of  11  pounds,  while  2 were  recorded  as  having  zero  error.  The 
average  numerical  error  of  all  specification  cars  was  S pounds. 
The  average  error  on  4 cars  found  heavy,  not  complying  with 
accepted  specifications,  was  IS  pounds,  while  7 light  cars  had 
an  average  error  of  34  pounds.  The  average  numerical  error  of 
all  non-specification  cars  was  2S  pounds. 

Two  cars  were  submitted  for  standardization  4 times  each, 
five  we re  submitted  3 times,  thirteen  twice,  and  fourteen  were 
submitted  only  once  during  the  fiscal  year. 

In  the  case  of  the  62  standardizations  made  of  cars  which 
had  previously  been  standardized  by  the  Bureau  at  Clearing,  the 
average  time  elapsing  since  the  last  preceding  standardization 
was  7.2  months.  In  5 cases,  more  than  a.  year  had  elapsed  since 
the  last  prior  standardization  by  the  Bureau.  When  these  cars 
are  eliminated  from  the  averages  it  is  found  that  in  the  case  of 
57  standardizations  an  average  period  of  5*6  months  had  elapsed 
since  the  last  prior  standardization  at  Clearing. 

WEIGHING  OF  RAILWAY  TRACK  SCALE  TEST  WEIGHT  CARS  IN  FIELD 

In  connection  with  the  testing  of  railway  track  scales  it 
is  customary  for  the  Bureau  to  weigh  railroad  and  industry-owned 
test  weight  cars  in  the  field  when  such  cars  are  presented  for 
this  service.  When  this  service  is  furnished  the  car  is  weighed 
on  a scale  which  is  suitable  for  the  purpose  and  has  just  been 
tested  by  the  Bureau,  and  a method  of  substitution  weighing 
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against  a known  load  is  employed.  Many  of  the  cars  so  weighed 
are  not  regularly  standardized  on  master  scales,  whether  because 
they  are  operated  in  a section  remote  from  such  a scale,  or  be- 
cause they  are  of  too  long  a wheel-base  to  be  accommodated  on 
a master  scale,  or  for  some  other  reason. 

Thirty-two  test  weight  cars  were  weighed  in  the  field  by  the 
Bureau  during  the  fiscal  year;  of  these  22  were  owned  by  l6  rail- 
roads, 10  by  8 industries. 

Of  the  22  railroad-owned  cars,  6 were  found  to  weigh  more 
than  their  nominal  weight  value,  the  average  error  being  25 
pounds;  12  were  found  to  be  light,  the  average  error  being  44- 
pounds;  and  4 were  found  to  agree  with  the  standard  within  the 
degree  of  accuracy  susceptible  of  being  obtained  on  the  scales  em- 
ployed, The  average  numerical  error  of  all  these  cars  was  31 
pounds. 

One  of  the  10  industry -owned  cars  was  heavy,  the  error  being 
BO  pounds;  4 were  light,  the  average  error  being  38  pounds;  and 
4 were  without  appreciable  error.  In  the  case  of  one  car  an 
error  could  not  be  assigned  since  the  nominal  weight  value  of 
the  car  was  not  known.  The  average  numerical  error  of  9 of  these 
cars  was  20  pounds. 

Combining  the  above  data  there  are  found  an  average  error  of 
26  pounds  on  7 heavy  cars,  an  average  error  of  42  pounds  on  l6 
light  cars,  and  an  average  numerical  error  of  28  pounds  on  31 
cars.  Corrections  were  made  to  bring  the  cars  to  their  nominal 
weights,  or  information  was  given  to  owners  to  enable  them  readi- 
ly to  accomplish  this  result. 

The  above  service  is  considered  a very  important  one  by  the 
Bureau  since  it  is  obvious  that  the  testing  means  must  be  correct 
before  scales  can  be  correctly  tested  and  adjusted  to  accuracy. 
While  the  weighings  in  the  field  cannot  be  expected  to  produce 
test  weight  cars  which  are  as  accurately  adjusted  as  those  stand- 
ardized on  a master  scale,  nevertheless  when  master  scale  service 
is  not  available,  the  method  of  weighing  in  the  field  should  be 
utilized  as  frequently  as  it  is  available. 

PERCENTAGE  OF  TOTAL  SCALES  IN  SERVICE  TESTED  BY  BUREAU  DURING 
THE  YEAR 

In  the  last  few  years  the  Bureau  has  not  attempted  to  take 
a census  of  railway  track  scales  in  service,  for  two  reasons: 
First,  it  was  not  considered  advisable  to  throw  an  additional 
load  upon  scale  departments  of  railroads  already  carrying  a heavy 
burden  of  work;  and  second,  it  was  felt  unwise  to  attempt  a new 
census  during  a time  when  economic  conditions  were  in  a state  of 
flux.  However,  for  several  years  the  Bureau  inspectors  in  the 
field  have  been  regularly  furnishing  information  as  to  scales 
permanently  out  of  service,  changes  in  ownership,  duplicate  list- 
ings, etc. , and  this  information  has  regularly  been  incorporated 
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in  the  census  records*  These  records  are  thus  believed  to  be 
more  nearly  authentic  as  of  July  1,  1935,  than  they  have  been  for 
some  years* 

Based  upon  these  figures  the  following  summary  is  presented. 
The  Bureau  tested  in  the  fiscal  year  19362 
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11 

12, 

11 

II 

11 

2730 

total  scales. 

It  will  be  seen  from  the  above  tabulation  that  the  distri- 
bution of  tests  by  districts  was  reasonably  good*  The  Western 
District  received  almost  exactly  the  number  of  tests,  both  in 
the  case  of  railroad-owned  and  industry -owned  scales,  that  it 
was  entitled  to  receive  when  the  percentages  of  total  scales  lo- 
cated in  that  district  are  considered*  The  Eastern  District 
received  somewhat  less  than  its  pro  rata  share  and  the  South 
proportionally  more.  This  is  considered  satisfactory  when  it 
is  remembered  that  the  scales  in  the  Southern  District  are  in 
somewhat  poorer  condition  than  those  in  other  districts.  The 
condition  was  brought  about  since  equipment  ho,  3,  wnich  is 
proceeding  on  a long  itinerary,  spent  the  majority  of  its  time 
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in  the  Southern  District c It  was  also  necessary,  of  course, 
to  route  equipment  No.,  1 into  the  south  in  order  to  standardize 
the  master  scales  located  in  that  district.  It  is  believed 
that  the  percentage  of  scales  tested  in  the  Eastern  District 
will  be  greater  during  the  coming  fiscal  year. 

The  above  tabulation  again  serves  to  indicate  something 
which  nas  been  pointed  out  before,  that  the  Bureau  equipments 
can,  at  best,  during  any  given  year,  test  only  a small  per- 
centage of  the  railway  track  scales  in  use.  It  is  essential 
therefore  that  the  service  be  distributed  as  widely  as  possible 
and  that  routine  tests  be  avoided.  Later  in  this  report  the 
efforts  being  made  toward  this  end  will  be  discussed  in  some 
detail.  It  is  now  again  emphasized  that  no  scale  owner  can 
rely,  nor  should  he  attempt  to  rely,  upon  National  Bureau  of 
Standards  tests  to  keep  himself  informed  as  to  the  condition 
of  his  scale.  Frequent  competent  tests  and  continuous  mainte- 
nance are  vitally  necessary  to  insure  continuous  accuracy. 

Such  service  is  routine;  it  must  be  supplied  by  the  owner 
whether  through  his  own  tests  end  inspections  or  through  pro- 
curement of  service  from  some  agency  having  adequate  equipment 
and  skilled  personnel, 

SCALES  TESTED  CLASSIFIED  ON  BASIS  OF  LAST  FORMER  TEST  BY 
BUREAU  EQUIPMENT 

In  order  that  the  railway  track  scale  testing  service  of 
the  Bureau  might  not  become  routine  in  its  nature  and  might  be 
distributed  as  equitably  as  possible,  it  was  announced  two  years 
ago  that,  in  general,  there  would  be  made  each  year  as  many  tests 
as  was  practicable  on  scales  not  formerly  tested  and  on  scales 
not  recently  tested,  by  Bureau  equipments.  It  was  stated  that 
thereafter  itineraries  would  be  drafted  with  this  idea  in  mind 
and  also  that  when  all  scales  on  an  itinerary  could  not  be 
tested  preference  would  ordinarily  be  given  to  scales  not  for- 
merly, or  not  recently,  tested.  Progress  toward  this  end  was 
announced  in  last  year's  report. 

This  is  the  first  fiscal  year  in  which  the  equipments  nave 
worked  exclusively  on  itineraries  drafted  after  the  above 
announcement  of  future  policy  was  made.  It  may  be  of  interest 
therefore  to  tabulate  the  tests  made  this  year  by  dates  of  last 
former  tests  by  Bureau  equipments  and  to  present  similar 
figures  for  the  fiscal  year  1534,  the  last  year  during  which 
the  Bureau  equipments  travelled  wholly  on  itineraries  prepared 
before  the  above  policy  was  enunciated*,  These  data  are  shown 
in  table  3,  which  fellows: 
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TAELS  3, 

SCALE c 
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ED  CLASSIFIED 

ON  BASIS 

OF  LAST 

fo  mi 

L3R  TE 

ST  BY  BUREAU  . 

EQUIPMENTS 

Scale  ownership 

Last  former  tes 

r t : 

and  district 

No  former 
test-*- 

10  years  or 
more  ago 

5-9 
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1 

Less  than 

5 3rears 
ago 

EA I LROAD -0  JNED 

1936  1934 

1936  1934 

1936  1 

,934 

193  0 

1931*- 

[Per 

cent ages  of  s 

cales  tested] 

EASTERN 

36., 

25. 

20.  13. 

13, 

0 • 

26. 

54. 

SOUTHERN 

29. 

9. 

20.  4. 

16. 

19. 

33. 

66. 

WESTERN 

13. 

12, 

16.  11. 

25. 

12. 

39. 

65. 

TOTAL 

2b. 

15. 

19.  10. 

21 . 

13. 

3*K 

62. 

INDUSTRY -OWNED 

EASTERN 

72. 

66. 

11. 

1. 

17. 

33* 

SOUTHERN 

71. 

4o. 

7* 

R 

^ • 

22. 

55. 

WESTERN 

61. 

32. 

10. 

4. 

29. 

64. 

TOTAL 

67. 

46. 

10. 

3- 

23. 

49. 

^ Records  on  railroad-owned  scales  are  complete  from  the 
beginning  of  the  service,  on  industry-owned  scales  from 
July  1,  1923. 


Letter  Circular  4-32  — 29 


It  will  be  seen  from  the  above  that  26  percent  of  all 
railroad-owned  and  67  percent  of  industry-owned  track  scales 
tested  during  the  fiscal  year  1936,  had  not  formerly  been  tested 
by  the  Bureau*  In  1934-  the  corresponding  figures  were  15  per- 
cent and  43  percent*  Nineteen  percent  of  the  railroad-owned 
track  scales  tested  this  year  had  not  been  tested  for  ten  years 
or  more;  in  1934-  only  10  percent  of  the  scales  tested  were  in 
this  category*  In  1936,  21.  percent  of  the  railroad-owned  and 
10  percent  of  the  industry -owned  scales  were  tested  5 years  or 
more  ago  but  less  than  10  years  ago;  corresponding  figures  for 
19g4-  were  13  percent  and  3 percent*  The  other  side  of  the 
picture  is  shown  in  the  percentages  of  scales  tested  which  had 
previously  been  tested  within  5 years*  Of  the  railroad-owned 
scales  tested  in  1936  only  3 4-  percent  had  previously  been 
tested  within  this  period  as  compared  with  62  percent  in  1934-, 

Of  the  industry-owned  sca.les  the  figures  are  23  percent  in  193 6 
and  4-9  percent  in  193 4-* 

It  may  again  be  stated  that  where  there  is  some  special 
reason  why  a recently  tested  scale  encountered  should  again  be 
tested,  this  is  done*  Thus  "key11  scales  --  heavy-duty  scales 
at  important  weighing  points  — are  not  neglected;  these  scales 
are  tested  in  every  case  where  they  are  encountered  and  a test 
is  desired  by  the  owner* 

PROGRESS  MADE  IN  TESTING  SCALES  FORMERLY  UNTESTED  BY  BUREAU 

In  connection  with  the  estimate  of  number  of  scales  in 
service  heretofore  mentioned,  there  was  also  made  an  estimate 
as  of  July  1,  1935?  0t  the  number  of  railroad-owned  scales  not 
theretofore  tested  by  the  Bureau  and  the  number  of  industry- 
owned  scales  not  tested  since  July  1,  192S*  The  progress  made 
during  the  fiscal  year  1936  in  reducing  the  number  of  these 
scales  can  therefore  be  shown.  Data  in  this  regard  are  included 
in  table  9,  which  follows: 
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The  above  tabulation  discloses  that  the  number  of  railroad- 
owned  scales  in  service  not  tested  by  the  Bureau  was  reduced 
during  the  year  from  5^3  scales  to  38$  scales;  thus  31  percent 
of  all  scales  untested  as  of  July  1,  1935?  were  tested,  and  the 
percentage  of  total  scales  in  service  not  tested  was  reduced  from 
l6  percent  to  11  percent , Similarly  there  was  a percentage  re- 
duction in  the  case  of  industry -owned  scales  from  53  percent  to 
42  percent.  The  progress  made  in  the  testing  of  formerly  un- 
tested railroad-owned  scales  in  the  Southern  District  is  mcst 
noteworthy.  Here  60  scales,  or  JO  percent  of  this  group,  were 
tested  during  the  year. 

Further  analyzing  the  data  in  relation  to  scales  tested  by 
the  Bureau  for  the  first  time  it  is  found  that  of  the  total  of 
560  of  these,  Bureau  equipment  No.  1 tested  173  or  31  percent 
of  the  total,  No*  2 tested  l40,  or  25  percent,  and  No,  3 tested 
247,  or  44  percent.  As  in  the  case  of  tests  of  scales  at  coal 
mines,  discussed  earlier  in  this  report,  equipment  No,  3 is 
found  to  make  more  tests  of  this  cnuracter  than  do  the  other 
equipments.  Again  the  advantage  of  the  flexibility  that  exists 
in  preparing  this  itinerary,  is  demonstrated, 

ACCURACY  OF  SCALES  FORMERLY  UNTESTED  BY  BUREAU 

In  view  of  the  large  number  of  sca.les  which  were  tested 
during  the  year  by  the  Bureau  for  the  first  time,  it  is  reason- 
able to  compare  the  average  accuracies  of  scales  formerly  tested 
by  the  Bureau  and  those  not  so  tested.  If  these  classes 
materially  differ  in  accuracy  the  inclusion  in  the  general 
figures  of  a greater  proportion  of  formerly  untested  scales  than 
have  usually  been  tested  in  recent  years,  wrill  have  had  a measur- 
able influence  on  the  general  figures  presented.  Information 
as  to  the  relative  accuracy  of  the  two  classes  will  then  throw 
additional  light  on  accuracy  trends  based  on  a comparison  of 
the  general  figures  found  this  year  with  those  found  in  1935. 

The  essential  data  have  therefore  been  assembled  in  table 
10,  which  follows: 
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TABLE  10.  SUMMARY  OF  TRACK  SCALES  NOT  FORMERLY 


TE 

STED  BY 
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- FISCAL 
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error  — 
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am  lied  load 

RAILROAD 

Scales  not 
formerly  tested 

173 
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71.  4 

28.  6 

0.  24 
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66l 
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72.1 
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21.9 

0.19 
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486 

391 

_aq,.5 

25_ 

.....  13,3 

0.12 

INDUSTRY 

Scales  not 
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IS  5 
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63  v 4 

l4i 

3.  6.  6 
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67.  4 
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32.  6 
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47 
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48 
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0.1_4 
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77 

56.6 

59 
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11 

2o.S 

0.30 

Scales  Other  Than 
Mine  Scales 


Other  scales  not 
formerly  tested  290 

19  L_ 

67..  5_. 

„ 93  _ 

3.2.1 

VO 

OJ 

• 

O 

I 

Total  other  scales  440 

311 

70.7 

129 

29.3 

i ^ 

CO 

« 

1 0 

1 

Other  scales 
formerly  tested  130 

11 4 

7 6.  0 

...3.0 

24.  0 
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Excluding  one  scale  having  abnormal  error. 
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The  data  in  the  table  disclose  that  in  all  classifications, 
scales  formerly  tested  by  the  Bureau  are  materially  better  than 
scales  not  formerly  tested  — the  percentages  found  accurate 
are  higher,  the  mean  numerical  errors  are  lower  in  each  case. 

The  size  of  the  differences,  taken  in  conjunction  with  the  fact 
that  the  numbers  of  scales  not  formerly  tested  form  important 
percentages  of  the  total  number  of  scales  tested,  demonstrates 
that  the  general  percentages  for  the  year,  presented  heretofore, 
have  been  sensibly  reduced  by  the  inclusion  of  scales  in  this 
category.  It  appears  that  had  there  been  tested  this  year  only 
the  same  percentages  of  these  scales  as  in  recent  years  the 
decline  in  accuracy  previously  indicated  would  have  been  smaller 
than  has  been  indicated  to  be  the  case. 


To  furnish  some  indication  of  the  numerical  value  of  this 
factor  new  ner cent ages  of  scales  accurate  have  been  computed  on 
the  basis  of  first,  the  1935  proportion  of  scales  not  hereto- 
fore tested  by  the  Bureau  and  scales  formerly  tested  and  second, 
the  accuracy  figures  determined  this  year  for  the  scales  of  the 
two  classes.  It  is  found  that  in  the  case  of  railroad-owned 
scales  the  percentage  of  scales  accurate  is  increased  by  0.6 
percent  from  7$«1  percent  to  78*7  while  the  percentage  of 
industry-owned  scales  is  increased  by  2,0  percent  from  67=4  to 
69»4  percent.  The  decline  from  1935  to  1936  in  percentage  of 
railroad-owned  scales  found  accurate  has  been  seen  to  be  2,5  per- 
cent and  of  industry-owned  scales  60 6 percent.  Thus  it  is  indi- 
cated that  perhaps  some  one-quarter  of  the  decline  is  attributable 
to  the  fact  that  a greater  proportion  than  formerly  of  the  scales 
tested  this  year  had  not  previously  been  tested  by  the  Bureau. 


ANALYSIS  OF  DECREASES  IN  PERCENTAGES 
SINCE  I933 


01 


SCALES  WITHIN  TOLERANCE, 


In  the  fiscal  year  1932  the  percentage  of  all  railway  track 
scales  found  within  tolerance  was  SO,,  1 percent.  In  1933  this 
figure  rose  very  slightly  to  60„ 6 percent.  Subsequent  develop- 
ments have  demonstrated  that  in  that  year  an  accuracy  peak  was 
reached.  In  1934  the  percentage  showed  a falling  off  to  77*9 
percent.  In  1935  "the  figure  for  -oercentage  found  accurate 
(77, 7 oercent ) was  practically  identical  with  that  of  the  year 
before  and  it  appeared  that  the  decline  had  been  halted.  The 
figure  for  the  present  year  presented  heretofore  in  this  report 
(73,1  percent)  indicates  that  this  is  not  the  case.  A serious 
decline  from  last  year's  figures  is  indicated,  this  being  greater 
than  that  occurring  in  1934. 


Unless  maintenance  measures  are  fluctuating  considerably 
from  year  to  year,  which  is  not  understood  to  be  the  case,  it 
would  seem  that  if  yearly  results  are  truly  representative  of 
conditions  there  would  be  more  uniformity  in  the  trend  of  the 
above  figures  than  has  recently  been  found  to  be  the  case. 
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Tlie  general  percentages  developed,  annually  in  these  reports 
have  in  the  past  been  such  as  to  indicate  that  the  figures  might 
be  relied  upon  as  reasonably  representative.  Especially  should 
this  be  true  in  the  last  few  years  when  important  increases  in 
the  number  of  tests,  acting  in  conjunction  with  a marked  decrease 
in  the  number  of  scales  in  service,  has  resulted  in  a consider- 
ably greater  percentage  of  the  scales  in  service  being  tested 
each  year  than  was  formerly  the  case.  It  has  been  shown  earlier 
in  this  report  that  some  18  percent  of  all  the  scales  in  service 
were  tested  during  the  present  year0  It  is  believed  that  such 
a percentage  as  this,  when  scales  are  taken  at  random,  should 
certainly  produce  representative  results. 

However,  on  the  basis  of  the  figures  the  fact  remains  that 
there  was  a decline  in  accuracy  in  1934,  this  decline  appeared  to 
be  checked  in  1935,  but  this  was  followed  by  a further  decline  in 
19360  Moreover  there  is  no  reason  to  suppose  that  maintenance 
measures,  on  the  whole,  were  better  in  1935  than  in  19360.  There- 
fore the  figures  were  critically  examined  to  determine  whether 
there  could  be  assigned  a reasonable  cause  for  the  fluctuations 
not  ed. 


One  factor  having  a bearing  on  the  question  but  applicable 
to  industry-owned  scales  only,  was  determined  and  has  been  dis- 
cussed heretofore.  The  decline  in  accuracy  of  industry-owned 
scales  is  in  part  attributable  to  the  inclusion  this  year  of  a 
large  percentage  of  scales  at  coal  mines,  which  class  of  scales 
was  in  much  poorer  condition  than  others,,  Similarly  the  influ- 
ence of  the  inclusion  of  a larger  than  normal  proportion  of 
scales  not  formerly  tested  by  the  Bureau  has  been  analyzed,  but 
these  factors  seem  not  sufficient  fully  to  explain  the  matter 
under  discussion.  Therefore  the  distribution  of  tests  in  the 
various  districts  was  given  attention. 

It  has  been  demonstrated  in  the  past  that  there  is  a con- 
siderable and  consistent  difference  in  the  results  of  the  various 
districts.  Thus  the  Western  district  is  uniformly  better  than 
the  Eastern  and  Southern  districts,.  The  Eastern  district  usually 
has  higher  percentages  than  the  Southern,  This  being  the  case 
it  is  apparent  that  if  the  proportional  amounts  of  work  clone  in 
the  various  districts  are  not  constant  the  percentages  for  the 
total  number  of  scales  tested  will  be  influenced.  If  more  work 
is  done  in  the  best  district,  general  percentages  of  scales 
within  tolerance  will  tend  to  rise;  if  more  work  is  done  in  the 
worst  district,  these  percentages  will  tend  to  fall. 

The  distribution  of  total  tests  made  in  each  district  for 
the  fiscal  years  1933  to  193 6,  inclusive,  are  as  follows: 
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_ distribution  OF  TOTAL.  TESTS  BY  DISTRICTS 


District  s 


pis- 

Total 

Eastern 

Bout  he 

rn 

western 

pal 

fear 

tests 

No, 

1 — 2 

cH  Ct3 

0 -p 

0 

E+-P 

Depar- 

ture 

from 

4 -year 
average 

No, 

cjo  of 
t ot  al 

Depar- 
ture 
f r om 
4-year 
average 

No, 

cjo  of 
t ot  al 

Depar- 
ture 
f r om 
4-year 
averag 

1-933 

064 

312 

36,1 

+1,  2 

212 

24, 5 

-0.9 

340 

39-4 

-0.3 

1934 

1309 

505 

36*  6 

+3°  7 

341 

260  1 

+0a  7 

4b3 

35.3 

-4.4 

1935 

1240 

465 

37a 

+2,6 

217 

17.5 

-7.9 

55S 

45,0 

+5.3 

1936 

1237 

339 

27,4 

-7*5 

4n 

33.2 

+7, 6 

467 

^9.4 

-0.3 

4650 

1621 

x4  ° 
a*  > 

1161 

25,4 

1646 

39o7 

This  tabulation  discloses  that  the  percentage  of  total 
tests  made  in  the  Western  District  is  considerably  lower  in 
1934-  and  materially  higher  in  1935?  than  the  four-year  average. 
The  percentages  in  the  Southern  District  are  materially  lower 
in  1935  and  higher  in  1936*  The  percentage  in  tne  Eastern 
District  fa, 11s  off  in  1936,  It  appears  then,  that  a condition 
exists  that  may  make  the  general  percentages  for  the  several 
years  not  entirely  comparable. 

Accordingly  the  figures  for  the  four  years  in  question  were 
recomputed  in  such  a way  as  to  "weight11  percentages  according  to 
the  percentage  in  each  district  of  the  total  number  of  scales  in 
service.  These  figures  are  compared  with  the  unweighted  per- 
centages, below. 


PERCENTAGE  OF 

SCALES  with: 

IN  TOLERANCE 

Fiscal 

year 

Unweighted 

percentage 

Change  from 
preceding 
year 

Weighted 

percentage 

Change  f r om 
preceding 
y ear 

1932 

60.1 

— 

79.4 

— 

1933 

60.  6 

+0.5 

61.1 

+1.7 

1934 

77.9 

"2.7 

76.  6 

-2.5 

1935 

77.7 

-0,2 

76.6 

-1.6 

1936 

73.1 

-4.6 

73-6 

0 

. 

1 

1936 

coal 

( excluding 

mine  scales ) (75» 1 ) 

(-2.6) 

(75.8) 

(-1.0) 
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The  following  graph  utilizes  the  figures  representing  the 
unweighted  and  weighted  percentages  of  scales  found  within  tol- 
erance fcr  the  fiscal  years  1932  to  193d,  inclusive. 
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It  will  be  seen  from  the  preceding  tabulation  and  graph 
that  in  the  period  considered  the  total  declines  in  percentages 
of  scales  found  within  tolerance  are  almost  identical  whether 
unweighted  or  weighted  percentages  are  employed,  these  being 
7»5  percent  and  7«3  percent,  respectively,  in  the  three  years,, 
(These  figures  are  reduced  to  5® 5 percent  and  5»3  percent 
respectively  when  scales  at  coal  mines  tested  in  1936  are 
eliminated.)  Moreover  the  differences  in  the  percentages  com- 
puted, whether  unweighted  or  weighted,  are  in  every  case  small  — 
in  no  year  do  the  two  percentages  differ  by  as  much  as  1 percent. 
Therefore  no  false  impressions  will  ordinarily  be  gained  by  using 
either  the  one  set  of  figures  or  the  other.  However,  it  is 
probable  that  the  weighted  figures  do  somewhat  more  accurately 
demonstrate  the  character  of  the  decline  in  accuracy  which  has 
taken  place  in  the  three  years.  In  the  light  of  these  figures 
the  decrease  in  percentage  of  scales  found  accurate  is  seen  to 
be  steady  rather  than  intermittent. 
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PERIODS  ELAPSING  BETWEEN  ROUTINE  TESTS  OF  SCALES 

In  the  report  for  the  fiscal  year  1934  there  was  discussed 
the  frequency  of  routine  tests  being  made  on  scales  by  regular 
testing  agencies*  These  data  were  derived  from  the  periods  of 
time  elapsing  between  the  date  of  last  prior  test  of  the  scale 
by  any  agency  and  the  date  of  the  test  made  by  the  National 
Bureau  of  Standards.  It  was  considered  reasonable  to  assume 
that  in  the  case  of  scales  taken  at  random  the  average  period 
between  routine  tests  is  of  the  order  of  twice  the  average 
period  elapsing  between  the  next  preceding  routine  tests  and 
the  tests  by  the  Bureau,  It  'was  accordingly  computed  that  the 
average  time  elapsing  between  routine  tests  was  some  7-4  months 
for  all  scales,  6.7  months  for  railroad-owned  scales  and  6,2 
months  for  indust ry-owned  scales.  A similar  computation  made 
for  the  present  fiscal  year  develops  that  the  corresponding 
periods  are  6*0  months  for  all  scales,  7.0  months  for  railroad- 
owned  scales,  and  9«0  months  for  indust ry-owned  scales. 

The  changes  noted  are  not  such  as  to  be  significant.  How- 
ever, it  probably  can  be  said  with  some  confidence  that  routine 
tests  on  scales  made  by  regular  testing  agencies  were  not  being 
made  with  greater  frequency  in  193 6 ^-Qan  in  1934. 

Turning  to  the  figures  by  districts  it  appears  that  there 
is  no  significant  difference  in  the  frequency  of  test  between  the 
Eastern  District  and  the  Southern  District,  while  in  the  Western 
District  tests  are  less  frequently  made.  In  each  district 
the  average  railroad-owned  sca.le  is  tested  more  frequently  than 
the  average  indust  ry-owned  sca.le.  It  appears  from  the  figures 
that  railroad-owned  scales  are  probably  being  tested  more  fre- 
quently in  1936  than  in  1934  only  in  the  Eastern  District  and 
that  in  the  Western  District  this  class  of  scale  is  being  tested 
somewhat  less  frequently  than  was  the  case  two  years  ago.  In  the 
Southern  District  the  average  period  elapsing  between  tests  of 
industry-owned  scales  is  considerably  longer  in  1936  than  in  1934. 

REVISION  OF  SPECIFICATIONS  BY  AMERICAN  RAILWAY  ENGINEERING  ASSO- 
CIATION 

A member  of  the  staff  of  the  National  Bureau  of  Standards 
serves  on  the  Subcommittee  on  Scales  of  the  Yards  and  Terminals 
Committee  of  the  American  Railway  Engineering  Association.  He 
assisted  in  the  formulation  of  the  revisions  of  "Specifications 
for  the  Manufacture  and  Installation  of  Four -Sect ion , Knife-Edge 
Railway  Track  Scales"  and  of  "Specifications  for  the  Manufacture 
and  Installation  of  Motor  Truck,  Built-In,  Self-Contained  and 
Portable  Scales  for  Railway  Service" , which  were  adopted  by  the 
AREA  during  the  year.  These  superseded  former  specifications 
for  scales  of  these  classes  adopted  by  this  Association,  and 
contained  in  publications  of  the  Bureau,  "Circular  of  the 
National  Bureau  of  Standards  C 63",  January,  1920,  contained 
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the  specifications  for  railway  track  scales.  These  requirements 
were  adopted,  as  "Federal  Specification  for  Scales;  Railroad-Track, 
AAA"*3-101"  for  the  use  of  departments  and  independent  establish- 
ment, s of  the  Government  in  the  purcnase  of  scales  of  this  charac- 
ter, "Letter  Circular  of  the  National  Bureau  of  Stan.da.rds  LO 
152",  January,  1925?  contained  the  specifications  for  motor- 
truck scales,  etc,,  and  these  were  also  widely  employed  as  a 
basis  for  Federal  purchases.  Consideration  will  be  given  to  the 
publication  by  the  Burea.u  of  the  ne?/  specifications, 

PUBLICATIONS  AND  SPECIAL  REPORTS 

"National  Bureau  of  Standards  Letter  Circular  LC  4-50,  Rail- 
way Track  Scale  Testing  Service  of  the  National  Bureau  of  Stand- 
ards, Fiscal  Year  1935  (July  1,  1934  to  June  30,  1935)"  was 
issued  during  the  year  and  was  widely  distributed  among  railroads, 
industries,  and  other  agencies  interested  in  the  accuracy  of 
railway  track  scales. 

There  was  issued  during  the  year  and  distributed  to  a small 
group  entitled  to  this  information  a "Report  of  Master  Track 
Scale  Calibrations  for  the  Period  July  1,  1934  to  October  31, 

1935*" 

There  was  complied  and  issued  to  the  interested  officials  of 
each  railroad  upon  the  lines  of  which  ten  or  more  scales  were 
tested  during  fiscal  year  1935?  a summary  report  of  the  condition 
of  track  scales  on  the  railroad  in  question,  supplementing  the 
reports  on  individual  scales  which  are  issued  as  a matter  of 
course  immediately  following  each  test.  These  reports  enable 
the  interested  official  to  obtain  a comprehensive  view  of  con- 
ditions on  his  line  and  to  compare  these  with  general  conditions 
in  his  district  and  throughout  the  country  as  a whole.  They  were 
issued  for  the  first  time  several  years  ago.  They  were  so  well 
received  and  seemed  to  serve  so  useful  a purpose  that  the  prac- 
tice of  furnishing  them  will  be  continued  in  the  future, 

CONCLUSION 

In  former  reports  of  this  series  there  have  been  presented 
the  conditions  in  respect  to  accuracy  of  railway  track  scales 
throughout  the  country  from  the  foundation  of  tne  service  in 
1514  to  the  date  of  the  report  in  question.  It  lias  been  shown 
that  the  conditions  at  first  were  vary  unsatisfactory  --  in  the 
fiscal  years  1914-1915  only  about  33  percent  of  the  scales 
tested  were  found  to  be  within  the  allowable  tolerance  and  the 
mean  percentage  error  of  the  scales  was  0,57  percent,  General 
improvement  was  noted  through  the  fiscal  year  1919  followed  by 
fluctuating  percentages,  experienced  until  1922,  In  1923  a 
period  of  tremendous  improvement  began.  Remarkable  increases 
in  percentages  were  noted  for  three  years,  and  the  improvement 
thereafter  steadily  continued,  though  at  a somewhat  less  rapid 
rate,  until  a peak  was  reached  in  the  fiscal  year  1933*  During 
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the  11-year  period  noted,  percentages  of  scales  within  tolerance 
rose  from  about  48*5  percent  to  80,  6 percent  and  mean  percentage 
errors  decreased  from  0*38  percent  to  0.17  percent,  a remarkable 
achievement  and  one  which  reflected  great  credit  on  the  owners 
of  the  scales  and  on  the  various  agencies  which  we re  striving  for 
increased  accuracy  of  railway  track  scales. 

In  1934  a retrogression  was  noted  for  the  first  time.  This 
report  marks  the  third  successive  'year  in  which  conditions  have 
been  steadily  growing  less  satisfactory.  During  this  period, 
the  per  cent  a, ge  of  scales  found  within  tolerance  has  fallen  .from 
S0o 6 percent  to  73c 1 percent;  the  mean  percentage  error  has 
risen  from  0o17  percent  to  0,22  percent.  The  percentage  of 
scales  found  within  tolerance  is  now  about  the  same  as  the  figure 
for  193 0;  in  other  words  the  gains  of  193I,  1932,  and  1933  have 
been  cancelled  by  the  losses  sustained  in  1934,  1935>  and  193&. 

In  the  case  of  the  percentage  figure  representing  mean  error, 
this  is  now  seen  to  be  greater  than  in  any  year  since  1928. 

If  the  retrogression  is  to  be  halted  in  the  near  future  and 
if  lost  ground  is  to  be  regained,  prompt  and  effective  steps  are 
indicated.  In  cases  where  maintenance  measures  are  not  adequate- 
they  have  been  relaxed  in  many  instances  to  effect  economy  of 
expenditure  — these  should  be  strengthened.  But  this  in  itself 
is  not  enough.  It  is  a matter  of  common  knowledge  that  the 
ordinary  average  programs  for  replacement  of  oosolete  and 
obsolescent  scales  have  been  considerably  slowed  down  for  several 
years  00  that  the  average  age  of  railway  track  scales  is  greater 
than  it  was  five  or  six  years  ago.  Maintenance  of  scales  which 
have  outlived  their  period  of  usefulness  is  uneconomical  and 
unsatisfactory  s.nd  even  increased  attention  will  not  suffice 
to  produce  satisfactory  weighing  machines.  The  resumption  of 
replacement  programs  designed  to  retire  from  use  scales  which 
are  no  longer  capable  of  meeting  the  demands  of  modern  service 
is  imperative.  The  owners  of  railway  track  scales  and  the 
various  agencies  which  are  interested  in  accuracy  of  railway 
track  scales  and  of  the  weighing  of  commodities  in  car  load 
lots,  have  in  the  past  demonstrated  their  ability  to  imorove 
conditions  in  this  field.  The  National  Bureau  of  Standards 
urges  these  groups  to  direct  their  united  energies  to  the 
attainment  of  the  objectives  mentioned, 

APPENDIX:  GRAPHICAL  REPRESENTATION  OF  CONDITIONS 

On  the  following  page  will  be  found  graphs  which  set  out 
the  results  found  by  the  Bureau  year  by  year,  from  the  inaugura- 
tion of  the  service  to  the  present  time.  In  the  lower  graph  are 
plotted  the  percentages  of  railway  track  scales  within  tolerance, 
in  the  upper  the  mean  percentage  errors  of  the  scales. 
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